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(71) We, Mobil Oil Corporation, a 
Corporadon organised under die laws of die 
State of New York, United States of America, 
of 150 East 42nd Street, New York, New York 

5 10017, United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 

10 ment: — 

The present invention relates to an im- 
proved method for employment in the manu- 
facture of novel thermoplastic film products 
which have controlled gas or vapor transmis- 

15 sion ratios and which are likewise impervious, 
or at least substantially resistant, to the trans- 
mission of liquids or solids therethrough. Such 
film materials have found numerous end use 
applications, for example in the fabrication of 

20 bags or iihn material suitable for the packag- 
ing of moisture-emitting fresh produce or 
meats. Other applications for such permeable 
films include clothing such as raincoats, liners, 
baby-pant materials, filters, construction film 

25 upholstery and many others. 

More particularly, the present invention is 
concerned with a method for the treatment of 
diermoplastic film in such a manner as to in- 
crease the permeability thereof. This may be 

30 accomplished, in accord with one embodiment 
of the process of the present invention, by 
forming holes or perforations in selected areas 
of the total surface subject to the pressure ap- 
plication of a coated abrasive surface either 

35 with or without the employment of ele- 
vated temperatures. Such a method results 
in the formation of permeable films 
of high mechanical strength and charac- 
terized by having a relatively uniform distribu- 

40 tion of micropores formed in films produced 
in accord with a particular embodiment of the 
present method are characterized by having a 
peripheral beaded area immediately surround- 
iing the perforation, e.g. when heat is employed 

45 during the perforating operation. 

The present invention, therefore, provides a 
method for producing permeable thermoplastic 
film, which comprises contacting the surface 
of a thermoplastic film with a surface coated 
[Price 2Sp] 



with abrasive grains under sufficient pressure 
to cause individual abrasive grains to penetrate 
the surface of the fikn so as to form a film 
of increased permeability to gases and vapors 
but substantialiy impervious to liquids or 
solids. 

In the past, numerous methods have been 
-proposed for the production of films such as 
thermoplastic films which have been perforat- 
ed to increase the permeabiUty thereof to gases 
and/or vapors while inhibiting the passage 
therethrou^ of liquids. Such a method is dis- 
closed in U.S. Patent No. 2,689,379 wherein 
a process for perforating thermoplastic films 
is described which employs a hot metallic 
screen or a hard surface engraved with a 
screen grid pattern. It has been found, how- 
ever, that when a film is perforated employing 
the process described therein, the resultant film 
product, although somewhat resistant to the 
passage of liquids such as water for example, 
will allow such liquids to penetrate with the 
application of very light pressure. Further, 
once water has been forced through such a film 
product, the holes therein are easily ruptured 
becoming quite enlarged and, after that, water 
will literally run through such a product like 
a screen. Further, when thermoplastic films are 
perforated employing such a screen grid, the 
. resultant perforations are characterized by 
having extremely thin film portions around the 
periphery of the hole formed at the point of 
the intersecting wires comprising the screen 
grid; Such an extremely thin portion of film 
is quite undesirable in the case of thermoplas- 
tic fihns which contain plasticizer, employed 
to improve die flexibility of such films. The 
plasticizer in such thin film areas has a tend- 
ency to be washed out very rapidly during re- 
peated washing cycles of such a film product 
resulting in such thinned out areas immediate- 
ly surrovinding the holes becoming so embrit- 
tled that they break off during normal usage 
of such a product. Additionally,^ it has been 
foimd that most thermoplastic films such as 
polyethylene for example, when perforated uti- 
lizing a wire SCTeen grid in a continuous in- 
line perforating operation, have a tendency to 
stick to the metafiic surface of such a screen 
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grid which further interferes with and fre- 
quendy precludes a smooth continuous perfor- 
ating operation. 
U.S. Patent No. 3,073,304 discloses a meth- 
5 od of perforating thin thermoplastic films by 
passing such films through the nip formed by 
a pair of rollers; One of the rollers is a heated, 
smooth surfaced hard roller and the other a 
knurled or etched roller having a plurality of 

10 projections in the surface thereof for perforat- 
ing the films. In addition to the obvious econo- 
mic disadvantages attendant to the employ- 
ment of engraved metallic rollers in such a 
process, there aire control problems such as the 

15 tendency of the metallic projections to over- 
heat and stick to the surface of the fihn due 
to the inherent high heat conductivity of such 
metal surfaces. Also, there is a natural tend- 
ency of such projections to be rapidly dulled 

20 by virtue of the continual pressure contact 
against the smooth surfaced roller thereby 
necessitating frequent replacement of the per- 
forating roller. 

Additionally and as noted in U.S. Patent 

25 No. 3,073,304, thermoplastic fihns,'such as for 
example polyvinyls, in the absence of special 
back-up sheets or protective layers, have a 
tendencv to deform and shrink when heated 
to the temperatures which are reqxiired to per- 

30 forate such films. When attempts are made to 
internally cool such engraved metallic rollers 
in an attempt to dissipate heat from the sur- 
face proj'ections thereon, it has been found that 
rapid heat dissipation from the heated smooth 

35 surfaced roller also occurs and usually results 
in either no or unsatisfactory fihn perforating. 

In accordance with one embodiment of the 
present invention there is provided a method 
for increasing the permeability of ±erm6plas- 

40 tic fihns which comprises passing either single 
or multiple layers of fihns into the nip formed 
by a pair of counter-rotating rollers. One of 
the rollers, hereinafter referred to as the per- 
forating rbller, carries on its surface a layer, 

45 preferably a substantially evenly distributed 
layer, of an abrasive material such as for ex- 
ample a garnet or an aluminum oxide type 
of abrasive. The other roller hereinafter re- 
ferred to as the pressure roller, presses the 

50 thermoplastic film into contact with the abra- 
sive coated surface of the perforating roller. 
The film is subsequentiy removed from the 
pCTforating roller utiHzing a suitable take-off 
roller and finally is passed to a wind-up opera- 

55 tion. 

The invention will be further illustrated 
with reference to ±e accompanying Drawings, 
in which: r 
Figure 1 is a diagrammatic view of one form 

60 of apparatus which may be employed in the 
method of the present invention. 
' Figure 2 is an enlarged reproduction of a 
photomicrograph of a tiiermoplastic film pe- 
forated in accord with the method of the pre- 

65 sent invention. 



Figure 3 is an enlarged reproduction of a 
photomicrograph which illustrates a cross sec- 
tion through a single perforation in a section 
of a thennoplastic fihn which has been perfor- 
ated in accord with the method of the present 
invention. 

Figures 4a through 4d inclusive are enlarged 
diagramatical representations of an individual 
film layer being perforated in accord with one 
embodiment of the method of the present in- 
vention. 

Figure 5 is a diagrammatic view of another 
form of apparatus which may be employed in 
the method of the present invention. 

Figure 6 is an overhead view of roller 13A 
illustrated in Figure 5. . 

Figure 7 is a fragmentary cross-secuonal 
view of roller 13A taken on line 7-7 of Figure 
6. 

Figure 8 is an overhead view of another \ 
form of perforating roller which may be em- 
ployed with the apparatus illustrated in Figure 

* Figure 9 is a schematic illustration of fresh 
fruit contained in a support tray which has ! 
been overwrapped utilizing the fihn product 
produced in accord with tiie method of the 
present invention. 

It has been found that the semi-permeable 
film produced in accord with the method of ! 
the present invention is particularly useful for 
the packaging of fresh produce and fruits and 
the hke. Semi-permeable fihn is a fihn which 
is relativelv impervious to the passage of 
liquids such as water therethrough but allows I 
passage of gases such as oxygen therethrough 
at a rate greater than, e.g. non-perforated ther- 
moplastic fihn or fihn which has not been 
treated in accord with the method of the pre- 
sent invention. ^ 
Fruits and vegetables are generally harvest- - 
ed slightly before or at the time of ripening. 
They continue to live for a period of time 
which may vary from a few days to several 
months after which time the onset of senes- l 
cence will occur. A reduction in temperature 
of most fruits and vegetables will slow down 
the hving process and hence is a faaor towards 
lengthening the span of tune intermediate the 
harvesting and onset of senescence. However, 1 
in the case of some fruits such as bananas, ; 
for example, die side effects resulting from the 
reduction of temperature, in an attempt to pre- 
serve are more deleterious to. the fruit than 
non-refrigerated storage. It is known that the 1 
ideal relative humidity for the storage of ^iiit 
and vegetables differs with the individual type 
of produce but generally falls in the range of 
from about 85% to about 95%. It has been 
found that when thermoplastic films which 1 
have been treated to increase the permeability 
thereof in accord with the method of the pre- 
sent invention, are employed in the overwrap 
packaging of fresh produce, the storage life 
of such goods is effectively prolonged as a re- 1 
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suit of the overwrap packaging material which 
maintains a relatively constant and optimum 
relative humidity within the package; controls 
the amount of carbon dioxide emitted from the 
5 fresh produce as a restilt of their respiratory 
cycle; and limits the amount of oxygen which 
is allowed to penetrate into the package from 
the exterior atmosphere. 

A preferred embodiment of the present pro- 
10 cess comprises applying pressure, either with 
or without the application of heat to a thermo- 
plastic film positioned between two surfa^ 
one of which is coated with abrasive material 
which is maintained at a temperature of from 
= 15 about 50°F. to about 120^F. and preferably 
about 70°F., and the other surface comprising 
a smooth or sand-blasted surface maintained 
either at room temperature or at elevated tem- 
peratures, i.e. above the softening point of the 
20 thermoplastic material being perforated. In ac- 
cordance with the present method, the smooth 
surface roller, by variation of the temperature 
■thereof, causes a resultant variation in the type 
of permeable film structure which is produced 
25 as will be more fully explained hereinafter. 

In ail application where it is desired to per- 
forate either single or multiple layers such as 
for example a fattened tube of such fihn, the 
smooth surface roller may be maintained at 
•30 room temperature, i.e. about 70^F. and under 
such conditions a mechanical punching or per- 
forating of the thennoplastic film will result 
as a result of the individual abrasive grains 
present on the abrasive coated roller penctrat- 
35 ing through the film and forming micropores 
therein. The periphery of the perforated por- 
tion of sudi film is characterized by having a 
slightiy thinned area immediately surroimding 
the hole. 

\ 40 In accordance with the present method, it 
has also been found that single layers of ther- 
moplastic film may be perforated by operating 
with the temperature of the smooth surface 
roller maintained at temperatures above room 
45 temperature and preferably above the soften- 
ing point of the thermoplastic material to be 
perforated. As more clearly illustrated in 
Figures 4a through 4d, when elevated tem- 
peratures on the smooth surface roller are em- 
50 ployed, i.e. temperatures above the softening 
•point of the thermoplastic film, the surface of 
.the film which is adjacent to and in contact 
with the hot smooth surface is near or above 
its melting point whereas the opposite surface 
. 55 of the film, i.e. that surface of the film which 
initially comes into contact with the abrasive 
coated roller is relatively cooL As pressure is 
applied to the thermoplastic film by bringing 
together the abrasive coated surface with the 
60 hot smooth surface, the abrasive grains are 
* pressed through the plastic film layer ^ to a 
point on the opposite side of the film adjacent 
the hot smootii surface. The relatively high 
temperature of the upper surface of the film 
65 'diuses softexiing of the plastic and hence rela- 



tively easy penetration of the gram. Imme- 
diately after the tip of the grain comes into 
contact with the heated smooth surface, the 
pressure on the hot surface is removed by vir- 
tue of the continuoxis rotation of the abrasive 70 
coated surface roller and the lower part of the 
film is raised on the grain due to contraction 
of the lower surface of the film. The film is 
Ufted by virtue of such contraction in an 
amount sufficient to relieve any tension which -75 
may be on the film which, for example, in 
the case of 4 mil film is a litde over 2 mils. 
At the instant that the grain penetrates the 
film, the top surface of the f ihn is melted and 
sticks slightly to the tip of the grain. Hence, .80 
as the bottom of the fikn is. caused to rise, 
the top is pulled down forming a sniall some- 
what conical opening. 

It has been found that fihns, heat-perforated 
in accordance with the foregoing technique, are -85 
characterized by having an annular bead which 
completely surrounds each minute opening 
formed by the abrasive grains penetrating the 
film. The beads (or gronmiets) are formed as 
a result of the viscoelastic nature of the plastic ■* 90 
material which has a tendency to recede from 
each abrasive grain as it penetrates the heated 
film. These annular beads or grommets result 
in the perforated film product being character- 
ized by having an improved tear resistarice, :95 
as compared to cold perforated film material, 
in that once a tear is initiated in the perforated 
film, the thick annular beads or grommets in 
the path of such a tear have a tendency to 
retard, or stop completely, further propagation 100 
of the tear. 

As hereinbefore indicated, a variety of abra- 
sives may be employed on the perforating 
roller employed in the present method. Al- 
though the perforating roller may be directiy 105 
coated; with abrasive materials, which may be 
adhesively secured thereto, it has been found 
preferable to employ coated abrasives, com- 
monly r^erred to as sandpaper, due to the 
ease of application to the roller surface, e.g. 110 
the abrasive coated paper or cloth may be sim- 
ply adhesively secured around the surface of 
the perforating roller. , , 

For purposes of the present invention it is 
not necessary that the entire surface of the per- 115 
for ating roller be coverd with an abrasive mat- 
erial. Moreover, depending upon the^ type of 
peniieable film prodiict desired, it is some- 
times desirable to use small or discrete, non- 
continuous areas of coated abrasive on the per- 120 
forating roller, separated by areas with no 
abrasive. Film products produced with such 
a perforating roller will have patterned areas 
of increased perme^ility, said pattern corre- 
sponding to the pattern of the abrasive carried 125 
on the surface of the perforating roller. 

Permeable fihn structures may be produced 
in accordance with the present invention, with 
hole sizes which may vary from less than about 
0.5 mil in diameter up to about 8 to 10 mils .130 
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in diameter and larger depending upon the de- 
siied end use application of the film product 
being produced. 

- The individual hole size, which determines 
5 the porosity of the final film product, is direct- 
ly dependent upon the size of the indivldijal- 
abrasive grains employed in the abrasive coat- 
ed roller; the amount of pressure applied to 
tiie nip of the counter-rotating perforating 
It) roller and the smooth surfaced roller; and in 
perforating operations where heat is employed 
on the smoodi surfaced roller, the amount of 
heat employed influences the hole size of the 
permeable fikns. If the temperature of the 
15 smooth surfaced roller is below the softening 
point of the thermoplastic film being perforat- 
ed, a mechanical perforation of the film occurs 
resulting in hole sizes of a fairly low magni- 
tude whereas if the temperature of the smooth 
20 surfaced roller is maintained above the soften- 
ing point of the thermoplastic fihn, an increase 
■in' the individual hole size results, the higher 
•the temperature die larger the resultant hole 
size; •"■ . - ■ . 

25 M die embodiment of the method and ap- 
•paratus- of the present invention as illustrated 
in Figure 1, a single continuous layer of ther- 
•moplastic fihn 11 is fed from supply roller 
-12 onto- the surface of rotating perforating 
JO roller 13- The surface of perforating roller 13 
.is' covered with a continuous (or non-contin- 
TOUs) layer of abrasives, preferably coated 
.abrasives such as a garnet type sandpaper for 
jexample, adhesively secured: to tlic surface of 
35 .-idUct-IS- The coated abrasive may or may 
not cover the periphery of roller 13 depending 
upon "the type of permeable film" product de- 
sired and as hereinbefore disoisised. After hav- 
ing passed onto the surface of abrasive covered 
40 roller 13, fihn 11 is carried by virtue of rota- 
'tion of perforating roller 13 initially into the 
nip formed by perforating roller 13 with low 
-pressure roller 14 (optional) and subsequently, 
thereafter into the nip of high pressure roller 
45 16 with perforating roller 13. The surface of 
-low pressure roller 14 and high pressure roller 
" 16- may be heated, for example, by the employ- 
ment of infrared heat sources 15 positioned ad- 
-jacent thereto. The smooth surfaced rollers 14 
50 -and. 16 are preferably maintained at a tem- 
perature above the softening point of the par- 
ticular film which it is desired to perforate. 
It is preferable to maintain the temperature 
of the film in contact with the coated abrasive 
55 surface of roller 13 at a temperature below 
about 120°F. and preferably as low as 70°F. 
and below. After the fihn passes through the 
nip formed by perforating roller 13 with high 
-pressure roller 16, the perforated film is re- 
60 moved from the roller 13, for example by. the. 
employment of rotating take-off roller 17, and 
the film is subsequentiy passed to a wind-up 
roller 18 or onto further processing, for exam- 
ple a bag-making operation. It has been found 
65 that ihe.coated abrasive, heat-perforating .tech- 



nique as aforedescribed is preferable for em- 
ployment witii single layer films. This is pri- 
marily due to the faa that by virtue of the 
relatively hard metallic surfaces of high pres- 
sure roller 16 and perforating roller 13, when 70 
multiple layers of fihn are perforated by pass- 
ing them into the nip formed by the rotating 
heated pressure rollers with the cold perforat- 
ing roller 13, such multiple layers of fihn have 
a tendency to fuse or block togetiier in those 75 
areas where they are heat perforated with the 
coated abrasive grains. 

Jn another embodiment of the method of 
the present invention, when it is desired to 
cold-perforate multiple layers of fihn as afore- 80 
described, whereby a mechanical perforation 
of each of the layers occurs, rather than the 
grommet endrclement of individual perfora- 
tions as aforedescribed, the heating elements 
15 need only to be removed and pressure 85 
rollers 14 and 16 allowed to run cool or at . 
ambient temperatures- 

In a further embodiment of the film treat- 
ment method of the present invention high 
pressure roller 16 is covered with, or fabricated 50 
from, a resilient material. For example, mat- 
erials such as silicone sponge covering have 
been found desirable. Heat is apphed, either 
externally as illustrated in Figure 1 with exter- 
nal heat source 15, or internally (not shown) 95 
for example by the circulation of heated fluids 
internally of roller 16. 

It has^ been found that when high pressure 
-roller 16 is fabricated from, or covered with, 
-a resilient material such as siHcone" sponge, for 100 
example, the resultant fihn product exhibits 
increased penneabiHty, however, the abrasive 
roller does not act upon the fihn to result in 
a film product which has holes formed com- 
pletely through the fihn. The resultant product 105 
does, however, have a very thin membrane- 
like film at each point therein which corre- 
sponds to the tip of each of the abrasive grains 
which penetrate the fihn during its passage 
through the nip formed by the resilient prcs- 110 
sure roller 16 and perforating roller 13. Such 
a film product is useful for the production of 
produce bags exhibiting increased moisture va- 
por transmission ratios and, simultaneously, by 
virtue of the fact that the film surface has 115 
not been completely penetrated by the abrasive 
grain, such a film product will prevent the 
passage therethrough of liquids such as water 
or extraneous solid contaminants. Additionally, 
it has been found that such a resilient surface 120 
on high pressure roller 16 is also desirable for 
high speed commercial operations. The resil- 
iency of the surface of pressure roller 16 aids 
in the prevention of film tearing and damage 
as the film passes through the nip, which 125 
damage may occur for example as a result of 
uneveness or non-uniformity of curvature of 
rollers 13 and 16. 

The following examples are employed to 
-illustrate certain specific embodiments of the 130 
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perforating and film treatment techniques em- 
ployed in accord with tiie method of the pre- 
sent invention as aforedescribed and accord- 
ingly should not be construed in a limitative 
5 ' sense. 

Example 1 
Heated Non Resilient Pressure Roller 
•A continuous polyvinyl chloride film, 3.75 
mils thick, was continuously fed from supply 
10 roller 12 at a rate of about 20 ft. per minute, 
onto the surface of perforating roller 13. Per-, 
f orating roller 13 was completely covered with 
an 80 grain garnet abrasive paper adhesively 
secured thereto. The vinyl film was carried 
15: around the surface of rotating perforating 
roller 13, through the nip formed by low pres- 
sure roller 14, and subsequently into the nip 
formed by high pressure roller 16 pressing 
against perforating roller 13. The pressure at 
20 the nip between rollers 13 and 16 was approxi- 
mately 40 lb. per square inch. High pressure 
roller 16 had a smooth aluminum surface 
which was heated to a temperauture of 280°F. 
utilizing infrared heat source 15. After emcrg- 
25^'ing from the nip formed by pressure roller 
16 and perforating roller 13, the film was re- 
moved from roller 13 utilizing rotating take- 
off roller 17 and subsequently passed to wind- 
up on rewind roller 18. 
30l The polyvinyl chloride film produced in ac- 
cord with Example 1 was fotmd to have at 
least a tenfold increase in the moisture vapor 
transmission ratio thereof in comparison to an 
unperforated film of identical thickness com- 
35' position. The perforated film was also found 
to serve as an effective barrier to the transmis- 
sion of liquid, such as water, therethrough. 
The material produced in accord with Exam- 
ple 1 has been successfully used in the f abrica- 
40" tion of baby-pants. 

Example 2 
Heated Non Resilient Pressure Roller 
A continuous polyethylene film, 1 rail thick, 
was continuously fed from supply roller 12 at 
45- a rate of about 20 ft. per minute onto 
the surface of perforating roller 13. Per- 
forating roller 13 was covered with a 
120 grain garnet abrasive paper ^ adhes- 
ively secured thereto, comprising individ- 
50 ual abrasive discs 1/4'' in diameter and 
spaced on one inch centers in a random pat- 
tern. The polyethylene f ihn was carried around 
the surface of rotating perforating roller 13 
through the nip formed by low pressure roller 
55 14 and subsequentiy into the nip formed by 
high pressure roller 16 pressing against perfor- 
ating roller 13. The pressure at the nip be- 
tween rollers 13 and 16 was approximately 40 
lb, per square inch. High pressure roller 16 
60. had a smooth aluminum surface which was 
heated to a temperature of 280*=*F. utiliziiig. 
infrared heat source 15. After emerging from 
the nip formed by pressure roller 16 and per- 
forating roller 13, tiie film was removed from 
65' roller 13 utilizing rotating take-off roller 17 



and subsequently passed to wind-up on rewind 
roller 18. 

The polyethylene film produced in accord 
with Example 2 was found to have at least 
a tenfold increase in the moisture vapor trans- 7Q 
mission ratio thereof, in comparison to an un- 
perforated film of identical thickness and com- 
position. The perforated fOm was also found 
to serve as an effective barrier to the transmis- 
sion of liquid, such as water, therethrough. 75 
Such a material has been found to be us^ul 
in the fabrication of produce bags. 

Example 3 
Unheated Non Resilient Pressure Roller 

A continuous polyethylene film, 1 mil thick, 80 
was continuously fed from supply roller 12 at 
a rate of about 20 ft. per minute onto the 
surface of perforating roller 13. Perforating 
roller 13 was covered with a 120 grain garnet 
abrasive paper adhesively secured tixereto. The 85 
polyethylene film was carried around the sur- 
face of rotating perforating roller 13 through 
the nip formed by low pressure roller 14 and 
subsequently into the nip formed by high pres- 
sure ■ roller 16 pressing against perforating 90 
roller 13. The pressure at the nip 
between rollers 13 and 16 was approx- 
imately 20 lb. per square inch. High pressure 
roller 16 had a smooth alununum siu^ace 
which was maintained at room temperature or 95 
approximately 70°f. After emerging from the. 
nip formed by pressure roller 16 and perforat- 
ing roller 13, the film was removed from roller 
13 utilizing rotating take-off roller 17 and 
subsequently passed to wind-up on rewind 100 
roUer 18. 

The polyethylene film produced in accord 
with Example 3 was found to have at least 
a tenfold increase in the moisture vapor trans- 
mission ratio diereof in comparison to an un- 105 
perforated fihn of identical thickness and com- 
position. The perforated film was charaaer- 
ized by having micropores therein, the edges 
of which were relatively thin in comparison 
to the adjacent film thicknesses. Further, the 110 
periphery of ±e micropores were not circum- 
scribed by grommets of relatively thick molten 
thermoplastic as was the case with the peri- 
phery of micropores present in the film pro- 
duced in accord with Examples 1 and 2. 115 
Example 4 
Heated Resilient Pressure Roller 

A continuous polyethylene film, 1 mil thick, 
was continuously fed from supply roller 12 at 
a rate of about 20 ft. per minute onto the 120 
surface of perforating roller 13. Perforating 
roller 12 was covered with a 120 grain garnet 
abrasive paper adhesively secured 5iereto. The. 
polyethylene film was carried around the sur- 
face of rotating perforating roller 13 through 125 
the nip formed by low pressure roller 14 and 
subsequentiy into die nip formed by high pres- 
sure, roller 16 pressing against perforating 
roller 13. The pressure at the nip between 
rollers 13 and 16 was approximately 20 lb. 130 
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per square inch. High pressure roller 16 had 
a resilient surface comprising a sihcone sponge 
material which was adhesively secured to the 
Lface of roUer 16. The lesihent surface of 
roUer 16 was heated to a t^P^^ff^^.^^ 
140OF utilizing infrared heat source 15. Atter 
^er^g fronf die nip formed by pressure 
roller 16 and perforating roller 13, the f Im 
wirrenfovTd from roller 13 utilizing rotating 
take-off roller 17 and subsequently passed to 
wind-up on rewind roller 18. 
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Thus, it will be seen that in accordance with 
preceding Example 5, thermoplastic filni was 
perforated utilizing a process whereby perfora- 
tion is effected by pulling of tiie fihn over 
die abrasive granules, which, in turn, causes 
penetration of die abrasive granules mto the 
fihn by the process of the sponge covering on 
roHer 16A pushing tiie film down into the 
cavities between the abrasive coated strips 

It has been found that m accordance with 



ind-up on rewind roller 18. ^rrard the Drecedine Example 5, suitable perforation 

•ne polye^thylene film tSf S^fe acco^Ushed utilizing p.araUd 



Willi Example '4 was found to have at least 
a tenfold increase in the moisture vapor trans- 
mission ratio thereof, in comparison to an un- 
treated film of identical thickness and compo- 
sition. The film produced in accord wth Ex- 
ample 4 was further characterized m that the 
perforations formed by die tips of the abras ve 
grains did not extend completely through the 
fihn thickness. Extremely thin membrane of 
film material, corresponding to die posmons 
of the penetration by the individual, abrasive 
erain, were found to exist in each area of per- 
foration. The moismres vapor transmi^mra-.. 
tio of film produced in accord widi Example 
4 was relatively lower in «>mpanson to 
of the fihns produced in accord with Examples 

^ ItoacOTrdance with another specific embodi- 
ment of the method of the Ftf^^^'^J^?.^""; 
"has been found tiiat films with a high degree 
of permeability, i.e. permeabilit.es on die order 
of at least 100 cc./sq. c./min. ^yJfP'°r 
duced utiUzing abrasive coated surface charac- 
Sd by the abrasive coating matenal bemg 
Sjd in strips on the periphery of .^e roller 
wherlby there is spacing adjacent either side 
of the abrasive coated strips. 

Example 5 
Urdieated Resilient Pressure Rollei^ 
Discontimious Coated Abrasive Surface 
A continuous polyediylene film HA, 1 Jml 
thil^as continuously fed from s«PPly ~««^ 
12A Vsee Figure 5) at a rate of about 20 feet 
Je'r^'iKl'^de/ idl« -Uer 19 -d on» 
Se surface of perforaang roller 13A. Kouw 
WA ^ a 6-inch diameter steel rol covered 
Sth Ha^el series of l/8.inch «ide ^ 
of coated abrasive (alu™num oxidc-|r^. 
size 36^ spaced 1/8 inch apart and positioned 
pl^aUel m Ae diUon of film advanc«n«it 
^e film llA was passed mto the ^ jo^^ 
hv roUer 13A and counter rotating roller 16A. 
& 16A was a 2-inch diameter silicone 
^n« c»ated roU. In the nip, the pre^ure. 
KfsiUcone sponge anchored the , poIyeAy- 
iL fihn onto the tips of the abra^ve gmns 
carried on the surface of the 1/8 inch vnae 
Ss Stoultaneously, tiie film was sketched 
into die cavities between die stnps 13B an^ 
Se r«^tSt stretching pulled large holes ipw 
±1 fihn. The perforated fitai c«^ly 
wididrawn frem die nip formed by roU«^ 13A 
and 16A and was taken up on rewind roll ISA. 



of die film is accomplished uuhzing paraUel 
strips of abrasive coated material approximate- 
ly 1/8 inch wide. Narrower abrasive strips 
may also be employed. However, it has been 
found that when die width of the abrasive 
coated strips exceeds about 1/4 inch, penetra- 
tion of the film by die abrasive granules was 
unsatisfactory. . 

As shown in Figure 8, the arrangement of 
the spaced, abrasive coated strips on die sur- 
face of perforating roll 13A may be perpendi- 
cular to the direction of film advancement over 
satiisfactory perforation of the film, as the ar- 
rangement is equally effective in achieving a 
satisfactory perforation of die film, as die ar- 
rangement of strips 13B illustrated m Figure 

^ Film produced in accord with the method 
described in Example 5, in addition to its uuli- 
ty as a fresh produce overwrap packagmg mat- 
erial, has been found particularly suitable for 
employment as a banana shroud matenal. 
Banana shrouds arc employed to protect stalks 
of bananas as diey are growing. Generally, 
when employing thermoplastic shrouds for this 
purpose, relatively large ventilation holes must 
be punched in tiie fihn to create a chunney 
effect to insure proper oxygen supply to the 
growing stalk of fruit. It has now been found 
that ^uch protective shrouds may be formed 
utilizing tiie permeable film material produad 
in accord witii die preceding example whereby 
the stalk may be completely encased in such 
fihn. As a result of the fihn's relatively high 
permeablitity, such complete encasement does 
not interfere with the normal growth of the 
fruit. Moreover, complete encasement results m 
eUmination of insects attacking the tnut as 
well: as excluding spores from settling on ^e 
fruit during die growing process. Such advan- 
tages were not derived from tiie prior art ven- 
tilted shrouds formed from non-perforated 
tiiermoplastic fihn materials. ^ 

Atihough tiie present mvenuon has been de- 
scribed witii preferred embodunents, it is to 
Sdedtood tiiat modifications and variations 
marbTi^orted to, without departing from 
Scope tiiereof, as tiiose skilled in the ^ 
will appreciate. Such variauons and modifica^ 
tibhs are tiierefore considered to be wi^m tiie 
purview and scope of die appended claims. 

WHAT WE CLAIM IS: — 

LA mediod for producing permeable tiier- 
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moplastic film, which comprises contacting the 
surface of a thermoplastic film with a surface 
coated with abrasive grains under sufficient 
pressure to cause individual abrasive grains to 
5 penetrate the surface of the film so as to form 
a film of increased permeability to gases and 
vapors but substantially impervious to liquids 
or solids. 

2. A method according to claim 1 m which 
10 the individual abrasive grains penetrate the 

film completely. 

3. A method according to claim 1 or 2 m 
which the film is contacted with the surface 
of a roller coated with abrasive grains as the 

15 surface coated with abrasive grains. 

4. A method according to claim 3 in which 
die film is fed into the nip of a pair of rollers, 
one being the roller with the surface coated 
with abrasive grains, the other being pressure 

20 roller. . 

5. A method according to claim 4 in which 
the fi lm is passed successively through two 
such nips, the nip pressure being greater in 
the second nip than the first. 

25 6. A method according to claim 4 or 5 in 
which the pressure roller has a resilient sur- 
face. 

7. A method according to any of claims 3 
to 6 in whidi the sittfacc of the roller coated 



with the abrasive grains is coated partly with 
the abrasive grains in discontinuous areas. 

8. A method according to claim 1 substan- 
tially as herein described with reference to any 
of the Examples. 

9. A me±od according to claim 1 substan- 
tially as herein described with reference to and 
as shown in Figures 1 to 8 of the accompany- 
ing drawings. 

10. A permeable thermoplastic film pro- 
duced by a method daimed in any of dauns 

11. A method of packaging fresh product ana 
meat • products which comprises supporting 
said products on a support tray member, and 
overwrapping said product on said support 
tray with a permeable thermoplastic film as 
claimed in claim 10. 

12. A wrapping for a package containing 
a fresh comestible, which wrapping comprises 
a permeable thermoplastic film, as claimed in 
claim 10. 

MICHAEL BURNSIDE & COMPANY, 
Chartered Patent Agents, 
36 Westminster Palace Gardens, 
Artillery Row, London, S.W.I. 
„ Agents for the Applicants. 
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